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Introduction
In RAN#83, a revised set of FR2 PC3 MPR values were agreed [1]. These new MPR values now also account for OBW constraints. The OBW problem was discussed in [2]. 
The agreement in [1] enhances the MPR table to allow the scheduler in the gNB to choose between multiple waveform options that can operate at 0dB MPR. This agreement is however limited to single CC (basic transmission) mode.
In this contribution, we investigate if the new agreement can be extended to CA operation. 
Discussion
In [1], new ‘central’ regions were defined for each channel bandwidth size. DFT-s -BPSK and -QPSK waveforms with allocations that are contained in these central regions were identified as capable of supporting 0dB MPR operation.
Table 6.2.2.3-1 MPRWT for power class 3, BWchannel ≤ 200 MHz
	
	
	MPRWT, BWchannel ≤ 200 MHz

	
	
	  RBstart ≥ Ceil(1/3 NRB)  AND 
RBend ≤ Ceil(2/3 NRB)
	RBstart  <  Ceil(1/3 NRB) OR
RBend  >  Ceil(2/3 NRB)

	DFT-s-OFDM
	Pi/2 BPSK
	0.0
	[2.0]

	
	QPSK
	0.0
	[2.0]

	
	16QAM
	3.0
	3.5

	
	64QAM
	5.0
	5.5

	CP-OFDM
	QPSK
	3.5
	4.0

	
	16QAM
	5.0
	5.0

	
	64QAM
	7.5
	7.5


Table 6.2.2.3-2 MPRWT for power class 3, BWchannel = 400 MHz
	
	
	MPRWT, BWchannel = 400 MHz

	
	
	  RBstart ≥ Ceil(1/4 NRB)  AND 
RBend ≤ Ceil(3/4 NRB) AND LCRB≤Ceil(1/4 NRB)
	RBstart  <  Ceil(1/4 NRB) OR
RBend  >  Ceil(3/4 NRB) OR LCRB>Ceil(1/4 NRB) 

	DFT-s-OFDM
	Pi/2 BPSK
	0.0
	3.0

	
	QPSK
	0.0
	3.0

	
	16QAM
	4.5
	4.5

	
	64QAM
	6.5
	6.5

	CP-OFDM
	QPSK
	5.0
	5.0

	
	16QAM
	6.5
	6.5

	
	64QAM
	9.0
	9.0




Justification for 0dB MPR for CA cases
We note that only certain types of DFT-s-QPSK and -BPSK allocations qualify for 0dB operation for the single CC case. We hence restrict ourselves to those two modulation types for this discussion also. Consider any single contiguous allocation (no allocation or frequency gaps) in the CA case. From a PA’s perspective, this type of allocation is indistinguishable from a similar allocation in a larger single channel, so we believe that single CC MPR can apply.
In figure 2.1-1, we show a single CC and consider a companion CA case that comprises 4 symmetric CCs (UL=DL), with the same cumulative aggregated BW (CABW) as the BW of the single CC. In the top figure, we show the 0dB region in relation to the channel BW for a single CC, based on agreement in [1]. We also show several example CA allocations that are contiguous and wholly contained in a CC (no gaps).
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Figure 2.1-1: Allowable 0dB allocations for example CA
[bookmark: _GoBack]Any of the orange example contiguous allocations are also wholly contained inside the dotted blue lines which mark the extents of the 0dB region for single CC case. Had any of these allocations been part of the single larger channel bandwidth, they would have qualified for 0dB operation. It follows then, that these waveforms in a CA configuration, by extension, would also qualify for 0dB MPR operation. 
Formalizing 0dB for CA cases
We propose adding the following note to CA MPR tables: 
Table 6.2A.2.4-1: Maximum power reduction (MPRC_CA) for UE power class 3
	
	Cumulative aggregated bandwidth configuration

	
	< 400 MHz
	>=400 MHz and < 800 MHz
	>= 800 MHz and <= 1400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	 5.01
	7.71
	[8.2]

	
	QPSK
	  5.01
	7.71
	[8.2]

	
	16 QAM
	  6,5
	8.7
	[9.3]

	
	64 QAM
	  9.0
	10.7
	[11.2]

	CP-OFDM
	QPSK
	 5.0
	7.5
	[8.0]

	
	16 QAM
	  6.5
	8.7
	[9.2]

	
	64 QAM
	  9.0
	10.7
	[11.2]

	Note 1: The following condition applies only when the cumulative aggregated BW of the CA configuration  400MHz. For a contiguous RB allocation containing no gaps, the single CC MPR of sub-section 6.2.2.3 applies. The cumulative aggregated bandwidth shall be used as BWchannel in Tables 6.2.2.3-1 and 6.2.2.3-2. The applicable column in Tables 6.2.2.3-1 and 6.2.2.3-2 shall be determined based on whether the transmission bandwidth of the CA configuration falls inside the central regions defined in the tables.





Conclusion
[bookmark: _Hlk525651684]We recognize that single contiguous RB allocations in CA cases that contain no gaps are indistinguishable from a similar allocation inside a single CC. Based on this observation, we propose ‘note 1’ be added to the CA MPr tables, shown below for PC3:
Proposal :
	
	Cumulative aggregated bandwidth configuration

	
	< 400 MHz
	>=400 MHz and < 800 MHz
	>= 800 MHz and <= 1400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	 5.01
	7.71
	[8.2]

	
	QPSK
	  5.01
	7.71
	[8.2]

	
	16 QAM
	  6,5
	8.7
	[9.3]

	
	64 QAM
	  9.0
	10.7
	[11.2]

	CP-OFDM
	QPSK
	 5.0
	7.5
	[8.0]

	
	16 QAM
	  6.5
	8.7
	[9.2]

	
	64 QAM
	  9.0
	10.7
	[11.2]

	Note 1: The following condition applies only when the cumulative aggregated BW of the CA configuration  400MHz. For a contiguous RB allocation containing no frequency gaps, the single CC MPR of sub-section 6.2.2.3 applies. The cumulative aggregated bandwidth shall be used as BWchannel in Tables 6.2.2.3-1 and 6.2.2.3-2. The applicable column in Tables 6.2.2.3-1 and 6.2.2.3-2 shall be determined based on whether the transmission bandwidth of the CA configuration falls inside the central regions defined in the tables.




This change is captured in a companion CR [3]
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